The following four aspects should be examined in detail to revitalize North-East Asian agricultural cooperation specialized with Korea, Japan, and China.First, quality and safety standards of agricultural food should be unified. Secondly, it is necessary to build a food security cooperative system in North-East Asia. If three countries build the system, they can overcome a problem such as unstable supply and demand due to natural disaster, and also they can cope with food crisis.Thirdly, to establish North-East Asian Agro-valley is needed. After forming food production belt that connects Korea, Hokkaido in Japan, and the three north-eastern provinces in China, it is possible to realize high value-added agriculture with producing and processing of complementary food for partner country.Lastly, trilateral FTA negotiations should be managed carefully with operating the agricultural special zone and exclusion or prolong period of removal of tariff on sensitive items.
I. Introduction
Korea, China, and Japan are located geopolitically in the North-east Asia and have actively conducted political, economical, social, and cultural exchanges.
Especially, agriculture is heavily influenced by the weather and climate, hence these three countries have similarities in the type of agricultural products and the method of cultivation. Since most of the agricultural products become food materials, the dietary structures are similar with rice and vegetables.
Agricultural trade has been actively conducted among the three countries for a long time and since WTO system, it has been expedited. Through the agricultural trade among the three countries located in near distances to one another, the importing countries can get fresh agricultural products in a short time at the low delivery cost, and the exporting countries can increase the agricultural income by providing better conditions than other competitors. 
II. Materials and Methods

Southeastern Asian countries' ASEAN, 4 South
American countries' MERCOSUR and so on. In addition, there are EFTA (4 countries), GCC (6 countries), SACU (5 countries), Central America (6 countries) and so on.
Out of these, EU has the strong economic cooperation system with the operation of the common currency, Common Agricultural Policy (CAP).
In terms of the size of the economic capacity, the world economy can be explained in three axes; the North American area based on the U.S., the European area and the North-east Asia based on Korea, China, and Japan. In this aspect, North-east Asia alone does not have an official economic cooperation system. If North-east Asia centering around Korea·China·Japan establishes the economic cooperation system and along with the re-unification of North and South Koreas, adopts the cooperative system with Russia, which recently joined WTO, ASEAN, Central Asia, India, Australia, etc., this area will rise as a center of the world economy. This paper is based on the North-east Asian economic cooperation system centering on Korea·China·Japan and as shown in Figure 3 , the agricultural cooperation is the focal point in Korea (North Korea after the re-unification), three north-eastern provinces of China, and Hokkaido of Japan. The characteristics of this area are that it is located in the northern part of Japan and China and the site of the agricultural production.
First of all, the size of three areas put together is 972,000 km 2 (Hokkaido 83,000 + Korea 100,000 + 3 north-east provinces of China 789,000) and the population is 164,700,000 (Hokkaido 6 million + Korea 50 million + three north-east provinces of China 108.3 million). The huge population implies production capacity and big markets. Hokkaido and Heilongjiang in China are the main area of forestry and the sea around
Hokkaido is full of fishery products. Above all, the three areas are geographically in proximity and have similar climates, so that agricultural cooperation has the great potential.
(2) The basic structure of agriculture in Korea, China, and Japan
The shares of agriculture in GDP in all three countries are on the decrease but compared to Korea and Japan, it is still high in China. The share of agriculture/fishery in Korea dropped from 29.1% in 1970 to 2.6% in 2010. In Japan, the share of agriculture is less than 1% and in China, it is estimated to be around 15%. Japan has a high dependency on the part-time farming.
In addition, as for the farming population, Korea has 3.1 million, Japan has 6.8 million (2.2 times of Korea) and China has 712.4 million (232.8 times of Korea). As for the share of farming population from the total population, Korea has 6.4%, Japan has 5.3%
and China has 53.4%. While in Korea and Japan, the farming populations drop rapidly, in China, there are still many farming populations.
In all three countries, aging in farming areas becomes serious. In 2010, the share of farmers over 65 years old was 32%, which was doubled from 16% of 1995. In the same year in Japan, the percentage of the core farmers and the farming employees who are over 65 years old reached 62%. It is estimated that the aging level of the Korean agricultural workers is similar to that of the Japanese workers. basis. 1) The agricultural structure of Hokkaido in Japan the core farmers in Hokkaido who are below 65 years old are 69.8%, which is much higher than 39.3% of mainland Japan. This indicates that it has better agricultural conditions for high productivity.
The percentages of production volumes of Hokkaido's main items against the national volumes as of 2010 or 2011 are as follows; wheat 67%, bean 27%, adzuki bean 90%, kidney bean 94%, buck wheat 37%, corn for feed 46%, and potato 79% from food crops, onion 55%, carrot 28%, zucchini 48%, Japanese yam 47%, and sugarcane 100% from vegetable, beef 16%, milk 51%, and light racing horse 97% from animal husbandry.
2) The agricultural structure of three north-eastern provinces in China Table 4 and Table 5 than the national average of 20,096 Yuan. The produce export from three provinces was 5.4 billion dollars in 2008, 13.4% of the national export. The produce export value of Liaoning province was 3.4 billion dollars, 63% of the total three provinces. The income discrepancy between cities and farming areas was that the average for three provinces was 2.5:1, lower than the national average of 3.3:1.
The structure of agricultural trade in
Korea, China, and Japan
(1) Trends of export and import of agricultural products 1) Trends of import and export of agricultural products in three countries Table 6 shows the trends in import and export of agricultural products in Korea, China, and Japan. In At this point, the fact that all three countries are deficit countries in the produce trade balance shows that the anxiety toward the food security in general gets bigger. Though Japan is a big import country in produce but recently the increase is not significant.
Over this shrinking Japanese import market for produce, the competition for export between China and Korea will be more serious. Sources: MIFAFF (2006 MIFAFF ( , 2011 .
2) The situation of Korean agricultural trade with
Japan and China management of the export produces. In addition, they export produces with the light processing such as freezing, drying, marinated storage, etc. at the low tariff or make efforts to develop new export items (e.g. potato starch, chestnut, leaf tobacco, etc.). Table 9 shows the summary of the trade trend per produce item between Korea and China during 1992
-1994 (average) and 2008 -2010 (average) . Looking at it in a big picture, the import of food crops from China has decreased and instead, the import of (1 dollar=93.6 Japanese yen). Sources: Update of Lee and Eor (2012) .
vegetables and processed produce has increased. The cause of the decrease of import of food crops was the sharp decrease of import of corns which used to be the biggest import item. However, the import of rice for MMA, beans for bean-sprout, and adzuki beans has increased significantly.
As for the import of vegetables, Kimchi, pepper, garlic, carrot, tomato, green onion, onion, etc. take the big share and the vegetables for seasoning are the main items. As for processed produce, the biggest import items are pulps and sesames. As for pulps, starch pulp, soybean meal, sugar pulp, and brewing pulp are the main items and as for oil peanuts, sesame seeds, and perilla seeds are the main items. In addition, the rest of items with big import values are formula feed, sauces (mixed seasoning, soybean paste, etc.), glucose, glass noodle, and processed forest products (lumber, plywood, and single board). (2) The intra-regional trade of agricultural products among the three countries Table 10 shows the regional-trade status of produce among three countries of Korea, China and Japan. As the produce export of Korea, China and Japan increased, the value of regional export increased from USD 9.8 billion in 2000 to over USD 17 billion including fishery products in 2010. However, the share of regional export in the total produce export value of three countries lowered from 59.6% to 15.3%.
The regional-export value of Korean produce increased from USD 0.84 billion to USD 2.67 billion but as the regional-export increased, the share of regional-export dropped from 54.7% to 45.4%. In Japan, the regionalexport of produce increased from USD 0.38 billion to USD 1.16 billion but the share of the regional-export dropped from 25.0% to 22.0%. As the same for China, the regional-export value of produce increased from USD 8.57 billion to USD 13.39 billion but the external export increased more and thus, the share of regionalexport dropped from 64.2% to 27.3%.
Since Korea and China had high dependency of export on the Japanese market, the share of the regional-export was comparatively lower, but due to the increase of the external export, the share of regional-export dropped.
The regional-import value of produce among Korea, China and Japan increased but the external import increased faster, so that the share of regional-import decreased. The share of regional-import of produce among three countries decreased from 15.3% in 2000 to 9.9% in 2010. It was caused by the decrease of the share of Japan's regional-import which used to be the highest import value of produce.
Since Korea and Japan had high dependency of import of produce on China, the share of regionalimport was high and continued to increase. The Korea's regional-import value of produce increased from USD Korea can respond to this and make specialized.
Furthermore, though China's share of Japanese produce import market is around 15%, Japan's share of Chinese produce import market is less than 2%. As the same as in Korea, compared to the advance of Japanese produce to Chinese market, the export of Chinese produce to Japan increases tremendously, and the imbalance of the produce trade between Japan and China continues to extend.
As shown above, the regional-trade of produce among three countries of Korea, China and Japan is structurally difficult to be balanced. Especially for Korea, the import shares both from China and Japan are on the increase, but the shares of regional-export are on the decrease. Thus, the imbalance of the regional-trade of the produce becomes bigger.
Directions of agriculture cooperation in Northeast Asia
(1) Necessities of agricultural cooperation in Northeast Asia
When the agricultural structures of the three countries of Korea, China and Japan are reviewed in terms of the input of a factor, there are differences as well as similarities at the same time and thus, the necessity for the agricultural cooperation within the area is significantly high. First, the total size of the cultivated acreage varies among three countries but the average cultivated size per farming household, which is a basic unit of agricultural production, is very small and this small-sized farming is a common structural feature. However, the blessed rate of agricultural capital varies significantly among the countries and the fixed capital and ratio of capital/labor per Chinese household is considerably lower than those of Korea and Japan.
The agricultural structure of three countries has a common feature of the land-saving farming type but the ratio of capital/labor and that of capital/land are highest from the order of Japan, Korea and China and the ratio of labor/land is highest from the order of China, Korea and Japan. Therefore, Japan and Korea have advantages in the labor-saving and capital-using production of produce and China has an advantage in labor-using and capital-saving production of produce.
Especially, Japan has more labor-saving and capital/ land-using agricultural structure than Korea.
It is necessary to search for solutions that three countries can share the markets through the establishment of a system to use more complementary production factors than the exclusive occupation of markets through unlimited competition. Price competition according to the law of comparative advantage is based on specialization of production but as the factor endowment rate changes depending on the economic growth, the gains of trade become extinct and the competitiveness becomes lost.
In terms of labor productivity, the order of Japan, Korea and China is from the highest to the lowest. However, the mutually complementary items are the items that one country cannot produce enough or has to stop the production of and other countries produce and supply. The representative items are corns, crops, and oils.
As shown in Figure 3 , the cooperation solutions in production/trade of produce can be implemented through the division of labor in the industry, regional trade diversion and the creation of regional trade.
While three countries maintain the production of competing items in each country at a certain level, the regional agricultural cooperation can be considered by internalizing the trade of the complementary items.
For example, Korea and Japan maintain the selfsufficiency rate of competing items such as rice,
vegetables and fruits at a certain level but the import of the complementary items such as corns and crops can be diverted to China, which is a regional country.
Three countries already have high dependence on the regional market of produce trade. The geographical proximity to Japan, the world's largest produce import country, can be used and the advance to China with the world's largest population is comparatively advantageous.
However, the export competition of produces in In order to activate the regional trade among three countries, the perquisite task is to unify the standards for quality and safety of agricultural food.
If unified standards exist for major tradable items and the goods satisfying these standards are accepted equally in any countries, the regional trade of agricultural food will be more active. If possible, the standards should be as high as global standards to have the goods circulated all around the world. If this system is settled, the regional goods will be preferable to the goods from outside the three countries in the competition. As for safety, the common standards should be required on GAP, HACCP and traceability.
2) Establishment of cooperation systems for food
Security in Northeast Asia
As reviewed above, the three countries of Korea,
China and Japan are all deficit trade balance countries of produce and the deficits increase each year. When the international prices of crops are on the increase, this becomes an anxiety factor to cause the risk of the food safety. Especially, the self- sufficiency of the soybean in all three countries decreased severely from 62% in 1980 to 22% in 2010.
In addition, natural disasters frequently occur recently such as flood, drought, typhoon, earthquake, cold-weather damage, etc.
If the geographically close three countries set a cooperation system for food security, when natural disasters cause unstable demand & supply and food crisis, they can respond together and overcome the crisis. As for the method of food supply, free aid, loan in kind without interest, food loan, and so on are possible and as for the method of repayment, purchase in cash, reimbursement in kind, replacement with other crops and so on are possible.
As shown in Table 11 , three countries operate their own policies for food safety. However, the establishment of regional cooperation system is not included. However, the reserve size of this project is not sufficient for food crisis and flour, corns and beans whose prices keep unstable are excluded and overall, the project is evaluated not sufficient for the regional cooperation for the sake of food security (Seong, 2011) .
3) Establishment of agro-valley in Northeast Asia
Hokkaido of Japan and the 3 northeast provinces of China have great agricultural potentials. If North Korea is included after the re-unification, all of these three areas are located in the north and in proximity and they will have good conditions for the mutual cooperation.
Currently, due to the cold weather, some places are not utilized for agriculture sufficiently, but as global warming is advanced, the usable land can be extended.
It is necessary to secure a plan to establish Northeast The agricultural food produced here is prioritized to be supplied to the region and the left one is commonly exported to outside the region and the profit is shared. The unified standards for the quality and safety of agriculture food as mentioned before should be applied to this area first.
4) FTA among Korea, China, and Japan
Though the FTA among Korea, China and Japan will bring benefits to all three countries, the agreement on the agricultural area will not be easy. Therefore, it is necessary to make a considerate approach and the following issues can be reviewed.
First, it is to implement a model agricultural project. If the agricultural cooperation base as mentioned before is designated as a special place for agricultural opening for three countries and for a few years, the results and problems are reviewed and improved, the trials and errors can be minimized. It is essentially important to build mutual trust through this type of cooperation.
Second, since there is a big difference in the price of the produce between that of China and those of Korea and Japan, it is important to designate the items expected to receive serious damages as sensitive items and give special care not to cause detrimental impacts on the agriculture of the applicable countries.
As for other major items, extend the duty-free period for a long term or utilize produce safe guard (ASG) and TRQ amount properly. Third, 'the low level of FTA' is suggested. It is to gradually extend the opening scope through the continuous discussion after the effectiveness of FTA.
Also, 'negotiation for mid-term evaluation' is suggested.
That is, after 5-7 years of opening with several items, the evaluation of their impacts is made and the additional negation is conducted.
Fourth, 'whether to approve the adaptation to regional conditions in relation to the quarantine of animal/plant (SPS) or not' of WTO defines the occurrence range of animal disease or disease & insect pest of crops/fruits as 'region' not 'country', so that it can be a big obstacle to the FTA negotiation. Therefore, there should be discussions and mutual understanding on this.
IV. Conclusions
The three countries of Korea, China and Japan have active trade of agricultural products due to the close geographic locations, small-sized agricultural production structure, similarities in the consumption pattern, etc. As the phenomenon of economic block formation is witnessed in all over the world, when the economic cooperation with the agreement of FTA among three countries in the future and so on is reinforced, agricultural trade will be expected to be increased.
However However, the agricultural cooperation among countries requires not only the economic aspect of efforts but the national leaders' willingness, people's trust and understanding, gradual and elaborate programs and so on. First, it is necessary for three governments to compose a consultative entity in relation to agriculture and make a system to adjust policies and implement them. It is because based on this foundation, the FTA among Korea, China and Japan or the agricultural cooperation in the Northeast Asia is possible.
To activate the agricultural cooperation in the Northeast Asia centering Korea, three northeast provinces of China, and Hokkaido of Japan, the following four issues need to be reviewed in depth.
First, the standards for quality and safety of agricultural food should be unified. If unified standards exist for major tradable items and the goods satisfying these standards are accepted equally in any countries, the regional trade of agricultural food will be more active.
Second, it is desirable to establish a food security cooperation system in the Northeast Asia. If the geographically close three countries set a cooperation system for food security, when natural disasters cause unstable demand & supply and food crisis, they can respond together and overcome the crisis.
Third, it is necessary to establish Northeast Agricultural Cooperation Base (Agro-valley). By building a food production belt linking Korea (North Korea after re-unification), three northeast provinces of China, and Hokkaido of Japan, agriculture with high added value is implemented from the mutually complementary production/procession of agricultural products.
Fourth, as for the negotiation of agriculture for FTA among Korea, China and Japan, it is desirable to proceed it prudently and first operate a model project by designating 'agricultural cooperation base' as a special place for opening the agriculture of three countries and then, designating the items expected to have detrimental damages as sensitive items and excluding them or extending the duty-free period for a long term and so on.
